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Abstract 
Objective: The National Health Service (NHS) in England planned a national diabetes prevention programme (NHS 
DPP) with phased implementation. Evidence-based guidelines and service specifications support efficient and effec-
tive translation of research into practice. We aimed to evaluate the use of a structured mapping exercise to appraise 
how evidence, service specification and early phase practice could inform recommendations to guide subsequent 
implementation of the NHS DPP.
Results: The mapping exercise facilitated comparison and appraisal of key components from different documentary 
sources (evidence-based NICE guidelines, service specification, and provider documents). Key components were cat-
egorised into (A) pathways into programmes, (B) intervention content (C) inequalities and (D) quality assurance and 
staff training. We identified where key components were the same (accordance), where they varied (discrepancies) 
and where they were lacking (discontinuities), across the documentary sources. For example there was discrepancy 
in intervention duration and discontinuity in intervention enrolment procedures. This mapping exercise was useful to 
compare the fidelity in translation of evidence-based guidance into service specification and programme documents, 
thus identifying where future service implementation might be improved. This method may be applicable for use 
with other health conditions where research evidence requires translation into real world population programmes.
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Introduction
The NHS 5  year forward view in England emphasised 
the need for ‘a radical upgrade in prevention and public 
health’ and included a plan for a national diabetes pre-
vention programme (NHS DPP) [1].
The NHS DPP in England, for individuals at high risk 
of developing type 2 diabetes (T2D), was planned to be 
rolled out in phases (i) demonstrator site phase (seven 
sites in England), (ii) wave 1 (four procured providers 
in 27 sites across England, permitting 20,000 referrals in 
2016/17) and (iii) wave 2 (nationally to the whole country 
by 2020 with an expected 100,000 referrals available each 
year). The stated objectives were reduction in incidence 
of T2D, blood glucose parameters and weight [2].
The NHS DPP service specification [2] was developed 
by NHS England using research evidence reviews and 
reports [3, 4], input from an Expert Reference group, a 
User Involvement group and analysis of the Health Sur-
vey for England data. The demonstrator site phase relied 
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mostly on applications from local health economies, 
where relevant services were already being delivered, and 
was intended to inform subsequent implementation of 
the NHS DPP.
National Institute for Health and Care Excellence 
(NICE) guidelines are created to improve outcomes for 
those using health services [5]. However, evidence-based 
guidelines do not necessarily result in the anticipated 
change in practice. Where guidance is available there are 
often gaps between evidence-based principles, contrac-
tual agreements around intervention commissioning and 
actual provision of services and interventions [6].
Translation of research into practice involves making 
sure research findings about effective treatments reach 
populations that can benefit and are implemented as 
intended [7]. Reflection on the guidelines available and 
how these are implemented in practice is necessary to 
make best use of the recommendations in an applied set-
ting [8].
Summary of the process evaluation of the demonstra-
tor and wave 1 phases of the NHS DPP are reported else-
where [9].
We aimed to appraise how evidence informed practice 
to guide subsequent implementation of the NHS DPP 
through a structured mapping exercise [10].
Main text
Methods
To conduct the mapping exercise we reviewed and 
extracted data from all the relevant evidence/documen-
tary sources. The documentary sources used within the 
mapping method were:
1. NICE guidelines—PH38 preventing T2D guidance 
for individuals at high risk [11].
2. The draft NHS DPP service specification (demon-
strator site phase).
3. The final NHS DPP service specification [2] (wave 1 
phase).
4. All of the seven demonstrator site applications and 
Memoranda of Understanding (MoU) submitted 
to become part of the NHS DPP demonstrator site 
phase. Any provided baseline documentation from 
the seven sites.
5. All of the four procurements and Memoranda of 
Understanding (MoU) submitted to become a pro-
vider for the NHS DPP wave 1 phase. Any provided 
baseline documentation from the four providers was 
reviewed.
Data was extracted from the above documentary 
sources in relation to Key components. Components 
related to the whole of the programme were extracted 
to enable the complete T2D prevention pathway to be 
reviewed and synthesised. These included:
A. Pathways into the programmes (identification, 
recruitment, referral, enrolment)
B. Intervention content (intervention components 
using existing reporting frameworks and taxonomies 
[12–14])
C. Inequalities using PROGRESS equality indicators 
(place of residence, race/ethnicity/language, occupa-
tion, gender/sex, religion, education, socioeconomic 
status, social capital) [15]
D. Quality assurance and staff training (fidelity meas-
ures, resources, staffing, training requirements)
Information was extracted on staff or health care pro-
fessional involvement at each stage of the programme 
and also areas of responsibility, i.e. training of delivery 
staff.
Structured mapping was used to collate the evidence 
and enable comparison of the findings across the differ-
ent documentary sources. Initially we used a spreadsheet 
to facilitate the mapping process and we used recom-
mendations in NICE guidance (PH38) to identify key 
components [16]. The extracted data were then organised 
into tables (Table 1).
The mapping exercise drew on Structured Mapping 
Theory, which describes the use of mapping and how 
evaluation of the analogy gives a measure of the qual-
ity of match between the base and a target [10]. Critical 
appraisal identified whether key components across and 
between the documentary sources were in:
1. Accordance—components that were common and 
reported across all documentary sources, e.g. the for-
mat of the intervention (face-to-face group sessions).
2. Discrepancies—components that varied across doc-
umentary sources, e.g. duration or intensity of the 
intervention.
3. Discontinuities—components that did not appear 
across all documentary sources, e.g. intervention 
enrolment procedures.
We used the Accordance, Discrepancies, Discontinui-
ties (ADD) ‘ADD-Fuse’ method outlined above, which 
was developed during the NHS DPP demonstrator and 
wave 1 phase evaluation projects, to facilitate critical 
appraisal. Critical appraisal identified where programmes 
or specifications consistently met the desired criteria or 
where differences or gaps were present and therefore 
where improvements could be recommended. Recom-
mendations were formulated from the appraisal process 
and provided to the NHS DPP management team to 
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inform subsequent phases (Additional file 1). Using this 
mapping exercise on two different phases of the NHS 
DPP showed how the programmes and service specifica-
tions progressed between these phases.
The mapping exercise was completed independently by 
two reviewers with expertise in behaviour change inter-
ventions and checked by a third reviewer in both phases, 
any disparities were resolved through discussion. How-
ever, we found that the clear specification of key com-
ponents and the agreed classification as Accordance, 
Discrepancy and Discontinuity for each key component 
across each documentary source led to a high degree of 
consistency between reviewers. The data collection and 
methodology are summarised in a flow chart (Fig. 1).
Results
Table 1 provides an example of how the mapping exercise 
was conducted.
Table 1 illustrates how the mapping exercise facilitated 
the identification of key components, actors and respon-
sibilities within the NICE guidelines, NHS DPP service 
specification and NHS DPP provider documentation 
(the applied setting/context). Tables were then used to 
compare and contrast across the different documentary 
sources.
We described this method as identifying Accord-
ance, Discrepancies and Discontinuities (the ADD-Fuse 
method), which was used to highlight the key common-
alities, differences and gaps between the documentary 
sources (Table 2).
Table 2 illustrates how the identification of accordance, 
discrepancies and discontinuities (ADD-Fuse method) 
led to the formulation of recommendations for improve-
ments in relation to the NHS DPP service specification, 
the planned implementation of the DPPs (provider docu-
ments) or both. Recommendations were provided to the 
NHS DPP Management team and responses to the rec-
ommendations were received from the Management 
team back to the research team (Additional file 1). This 
method identified key components in the service specifi-
cation that impact on implementation.
Accordance
In both the demonstrator and wave 1 phases, the format 
of the intervention was in accordance with the NHS DPP 
service specification (in person group sessions).
Discrepancy
The reporting of the content of the face-to-face sessions, 
the level of detail on outcomes, mechanisms of action 
and techniques used varied greatly between providers. As 
outlined in Tables 1 and 2 discrepancies were identified 
in the duration and intensity of the intervention provided 
in both phases (demonstrator and wave 1). One wave 1 
provider did not meet the required standard for dura-
tion and intensity, which varied across the four provid-
ers. This variation poses an issue for outcome evaluation 
across the provider interventions. Therefore monitoring 
of patient contacts is vital to ensure clarity in interven-
tion provision and the impact of this on intervention 
outcomes.
Discontinuity
A gap (discontinuity) in the draft NHS DPP service speci-
fication was identified at the demonstrator phase for 
the description of behaviour change techniques (BCTs) 
when compared with recommendation s in NICE guide-
lines (Table  1). However, by wave 1 more detailed BCT 
description was requested in the NHS DPP service speci-
fication, all providers incorporated the recommended 
BCTs, and most used additional evidence-based tech-
niques for sustained behaviour change. Detail on addi-
tional contact with patients (i.e. telephone support, text 
messages or social media contact) outside of the standard 
in group sessions was an identified discontinuity in wave 
1 provider documents. The remote contact and materials 
used, including digital components, should be described 
with the same level of detail as the other components, 
including reference to the specific behavioural outcomes, 
theoretical basis and techniques used. While this level of 
detail was recommended in the NHS DPP national ser-
vice specification, the providers did not provide it in such 
detail.
Discussion
Key findings
Evidence-based documentary sources were used to 
examine incorporation of evidence in the planned con-
text of the NHS DPP programme. Comparison identified 
accordance, discrepancies and discontinuities (ADD-Fuse 
method). Different components, actors and responsibili-
ties that may impact the implementation and evaluability 
of the NHS DPP were revealed. This process identified 
recommendations (Additional file  1), informing subse-
quent phases of the NHS DPP, as to where further clarifi-
cation and consideration was required to either improve 
the service specification and/or support the transition of 
evidence into practice.
Comparison with other studies
Evidence-based lifestyle interventions to prevent or 
treat diabetes have been shown to be effective and have 
the potential to reduce morbidity and mortality rates 
[17–20]. A difficulty in translating DPP’s into practice 
is the need to adapt to all patients, clinicians or set-
ting needs. As all local services need to adapt for the 
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diverse UK population it is vital to monitor intended 
variations as well as unintended variations that occur 
during implementation, highlighting the importance of 
process evaluations [21]. A previous review identified 
translational strategies and cultural adaptations were 
frequency used to in order for DPP’s to reach diverse 
populations and those from disadvantaged socioeco-
nomic backgrounds, e.g. adapting materials (includ-
ing information on local foods or traditional physical 
activities), reducing the frequency of classes or using 
community health workers to deliver classes. This 
review stated how adaptations often go unreported 
Demonstrator site phase First Wave of implementation
Data collection Data collection
NICE PH 38 
Recommendations
NHS DPP Draft 
service specification
Provider 
documents Documents
NICE PH 38 
Recommendations
NHS DPP National 
specification
Provider 
documents
NICE web site
NHS DPP 
management 
group
NHS DPP 
management 
group Source NICE web site
NHS DPP 
management 
group
NHS DPP 
management 
group
Identify categories of components: NICE PH38 
recommendations 
(A: pathways into the programmes, B: intervention content, C: 
inequalities, D: quality assurance and staff training)
Identify categories of components: NICE PH38 
recommendations 
(A: pathways into the programmes, B: intervention content, C: 
inequalities, D: quality assurance and staff training)
Identify Key components across all documentary sources Identify Key components across all documentary sources
Allocate reviewers to each Key component category Allocate reviewers to each Key component category
Extract information from all documents to spreadsheets:
key components (vertical) document extracts (horizontal)
Identify Accordance, Discrepancies and Discontinuities 
across Key components
Extract information from all documents to spreadsheets:
key components (vertical) document extracts (horizontal)
Identify Accordance, Discrepancies and Discontinuities 
across Key components
Meet (three reviewers) to discuss and agree data extraction 
and classification into key components and identification of 
text in terms of Accordance, Discrepancies and
Discontinuities
Meet (three reviewers) to discuss and agree data 
extraction and classification into key components and 
identification of text in terms of Accordance, Discrepancies 
and Discontinuities
Summarise, collate Demonstrator site programme data, and 
prepare summary tables for categories (A, B, C and D as 
above)
Summarise, collate Demonstrator site programme data, 
and prepare summary tables for categories (A, B, C and D 
as above)
Agree summary tables (three reviewers) Agree summary tables (three reviewers)
Critically appraise the data using the detailed mapping and 
summary tables (three reviewers)
Critically appraise the data using the detailed mapping and 
summary tables (three reviewers)
Formulate Recommendations, using the critical appraisal and 
tables as above
Formulate Recommendations, using the critical appraisal 
and tables as above
Submit recommendations to the 
NHS DPP management group
Submit recommendations to the 
NHS DPP management group
Fig. 1 Flow chart of data collection and methodology: ADD-Fuse method applied to the NHS Diabetes Prevention Programme in England
Page 7 of 9Haste et al. BMC Res Notes  (2018) 11:510 
Ta
bl
e 
2 
U
si
ng
 A
cc
or
da
nc
e,
 D
is
cr
ep
an
ci
es
 a
nd
 D
is
co
nt
in
ui
ti
es
 (A
D
D
-F
us
e)
 to
 id
en
ti
fy
 s
er
vi
ce
 s
pe
ci
fic
at
io
n 
re
co
m
m
en
da
ti
on
D
em
on
st
ra
to
r s
ite
 p
ha
se
 o
f N
H
S 
D
PP
W
av
e 
1 
ph
as
e 
of
 N
H
S 
D
PP
Co
m
po
ne
nt
 o
f t
he
 p
ro
gr
am
m
e
Re
co
m
m
en
da
tio
n
Co
m
po
ne
nt
 o
f t
he
 p
ro
gr
am
m
e
Re
co
m
m
en
da
tio
n
A
cc
or
da
nc
e
Fo
rm
at
: F
ac
e-
to
-fa
ce
 g
ro
up
 s
es
si
on
s 
w
er
e 
su
gg
es
te
d 
fo
r t
he
 fo
rm
at
Fo
rm
at
 w
as
 b
ei
ng
 im
pl
em
en
te
d 
as
 re
co
m
-
m
en
de
d
Fo
rm
at
, c
on
te
nt
 a
nd
 a
im
s: 
Fa
ce
-t
o-
fa
ce
 
gr
ou
p 
se
ss
io
ns
 w
er
e 
su
gg
es
te
d 
fo
r t
he
 
fo
rm
at
, w
ith
 th
e 
co
re
 s
es
si
on
s/
ai
m
s 
re
co
m
m
en
de
d 
to
 fo
cu
s 
on
 w
ei
gh
t l
os
s, 
di
et
 a
nd
 P
A
Th
e 
fo
rm
at
 a
nd
 th
e 
th
re
e 
co
re
 g
oa
ls
 o
f t
he
 
pr
og
ra
m
m
e 
w
er
e 
fo
llo
w
ed
 a
s 
re
co
m
-
m
en
de
d
D
is
cr
ep
an
cy
D
ur
at
io
n 
an
d 
in
te
ns
ity
: M
in
im
um
 o
f 
9 
m
on
th
s. 
A
t l
ea
st
 1
3 
se
ss
io
ns
, w
ith
 m
in
i-
m
um
 c
on
ta
ct
 o
f 1
6;
 1
–2
 h
 s
es
si
on
s
In
te
ns
ity
 a
nd
 d
ur
at
io
n 
va
rie
d 
gr
ea
tly
 
be
tw
ee
n 
de
m
on
st
ra
to
r s
ite
s 
w
ith
 s
om
e 
no
t a
ch
ie
vi
ng
 th
e 
re
co
m
m
en
de
d 
in
te
n-
si
ty
 o
r d
ur
at
io
n.
 S
ys
te
m
s 
fo
r c
ol
le
ct
in
g 
da
ta
 to
 a
ss
es
s 
in
te
ns
ity
 a
nd
 d
ur
at
io
n,
 s
uc
h 
as
 a
tt
en
da
nc
e 
an
d 
co
nt
ac
t d
et
ai
ls
, s
ho
ul
d 
be
 c
on
si
de
re
d
D
ur
at
io
n 
an
d 
in
te
ns
ity
: S
ta
nd
ar
di
se
d 
ac
ro
ss
 
pr
ov
id
er
s
M
in
im
um
 o
f 9
 m
on
th
s. 
A
t l
ea
st
 1
3 
se
ss
io
ns
, 
w
ith
 m
in
im
um
 c
on
ta
ct
 o
f 1
6;
 1
–2
 h
 s
es
-
si
on
s
D
ur
at
io
n 
an
d 
in
te
ns
ity
 s
til
l r
em
ai
ne
d 
va
rie
d,
 
ho
w
ev
er
 o
nl
y 
on
e 
pr
ov
id
er
 re
po
rt
ed
 le
ss
 
th
an
 th
e 
m
in
im
um
 s
pe
ci
fic
at
io
n 
re
co
m
-
m
en
da
tio
ns
. F
ur
th
er
 m
on
ito
rin
g 
an
d 
de
ve
l-
op
m
en
t o
f p
ro
gr
am
m
es
 w
ith
 p
ro
vi
de
rs
 is
 
ne
ed
ed
 to
 im
pr
ov
e 
sp
ec
ifi
ca
tio
n 
ac
hi
ev
e-
m
en
t, 
w
hi
ch
 a
t p
re
se
nt
 c
ou
ld
 im
pa
ct
 o
n 
pr
og
ra
m
m
e 
ou
tc
om
es
D
is
co
nt
in
ui
ty
BC
T 
de
sc
rip
tio
n:
 In
cl
ud
e,
 b
ut
 n
ot
 li
m
ite
d 
to
, 
go
al
 s
et
tin
g 
an
d 
se
lf-
m
on
ito
rin
g
Th
er
e 
w
as
 li
m
ite
d 
in
fo
rm
at
io
n 
ab
ou
t t
he
 
us
e 
of
 b
eh
av
io
ur
 c
ha
ng
e 
te
ch
ni
qu
es
 
(B
C
Ts
) i
n 
ba
se
lin
e 
do
cu
m
en
ts
 fr
om
 d
em
-
on
st
ra
to
r s
ite
s. 
M
or
e 
sp
ec
ifi
c 
in
fo
rm
at
io
n 
ab
ou
t t
he
 u
se
 o
f B
C
Ts
 s
ho
ul
d 
be
 in
cl
ud
ed
 
in
 th
e 
N
H
S 
D
PP
 s
pe
ci
fic
at
io
n,
 e
sp
ec
ia
lly
 a
s 
th
er
e 
is
 c
ur
re
nt
ly
 a
 d
is
cr
ep
an
cy
 b
et
w
ee
n 
N
IC
E 
PH
38
 g
ui
da
nc
e 
th
at
 re
co
m
m
en
ds
 
sp
ec
ifi
c 
BC
Ts
 a
nd
 th
e 
N
H
S 
D
PP
 s
pe
ci
fic
a-
tio
n 
th
at
 p
ro
vi
de
s 
lim
ite
d 
gu
id
an
ce
 o
n 
th
e 
us
e 
of
 B
C
Ts
A
dd
iti
on
al
 c
on
ta
ct
s: 
Fo
r n
on
-fa
ce
-t
o-
fa
ce
 
co
nt
ac
t, 
de
ta
ils
 o
n 
th
is
 s
ho
ul
d 
al
so
 b
e 
pr
ov
id
ed
D
et
ai
l o
f t
he
 a
dd
iti
on
al
 c
on
ta
ct
s 
pr
ov
id
er
s 
in
co
rp
or
at
ed
 w
ith
 p
at
ie
nt
s 
w
as
 m
in
im
al
. 
G
re
at
er
 d
et
ai
l o
n 
th
e 
ai
m
 a
nd
 c
on
te
nt
 o
f 
th
e 
no
n-
fa
ce
-t
o-
fa
ce
 c
on
ta
ct
 a
nd
 m
at
er
ia
ls
 
us
ed
 is
 n
ee
de
d.
 T
he
 s
er
vi
ce
 s
pe
ci
fic
a-
tio
n 
co
ul
d 
de
ve
lo
p 
a 
ch
ec
kl
is
t t
o 
su
pp
or
t 
pr
ov
id
er
s
Page 8 of 9Haste et al. BMC Res Notes  (2018) 11:510 
and supports the use of a structured approach to doc-
umenting translation, as offered in this current manu-
script, to facilitate identification of implementation and 
effectiveness [22].
Strengths
Mapping two stages of the NHS DPP (demonstrator 
phase and wave 1) made it possible to trace the progres-
sion of a new service as the phases were rolled out in 
England and observe changes in the NHS DPP service 
specification over time. The mapping exercise evaluated 
the programme as a whole, informing on wider aspects 
of a health improvement programme that could be 
improved, which would not be assessed if focused solely 
on the intervention.
Implications
Variance in delivered programmes is likely to have an 
impact on the assessed outcomes. This structured map-
ping exercise has utility for implementation science and 
real-world programmes in explaining differences in out-
comes based on specific components of the interventions 
and how each programme is implemented in relation to 
the service specification. This method could also enable 
the identification of key areas that require improvement. 
The mapping exercise examined the progression of a 
national programme rollout, identifying how the service 
specification developed from a draft to a final document 
(e.g. incorporating greater detail on the inclusion of BCTs 
and addressing inequalities). This mapping exercise could 
be utilised in further rollout of the NHS DPP. This pro-
cess could be used for the development of future service 
specifications and in the reporting of behaviour change 
programmes. Fidelity measures need to be established in 
order to judge whether implementation of a programme 
meets the required standards.
Conclusion
A mapping exercise was applied in the context of the 
NHS DPP in England. Using NICE guidelines allowed 
the service specification and provider documents to 
be examined in relation to the evidence base. This ena-
bled identification of whether the implementation of a 
new health care programme may experience problems 
owing to shortcomings in the service specification or 
whether problems lie within the transition from evidence 
into practice. We suggest the method may be applicable 
for use within other disease or health conditions where 
research evidence requires translation into real world 
population programmes.
Limitations
The strength of the evidence base varies across different 
health conditions and therefore using a mapping exercise 
like this may not be applicable to programmes that do 
not have existing evidence-based guidelines and where 
the evidence is minimal or of poor quality.
The NHS DPP explicitly entered other sources of evi-
dence into the specification development (users, experts, 
new evidence syntheses) and this has implications for 
how closely the programme tracks the research evidence. 
There are of course reasons for doing this, for exam-
ple practicality and funding can impact greatly, but this 
brings risks that the key components that make an inter-
vention effective become diluted.
Since the mapping exercise additional evidence has 
become available, in particular the 2017 update to the 
NICE PH38 guidelines [23]. Data extraction relied on 
information provided from demonstrator site and wave 1 
providers.
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